Maxillary constriction alone does not influence snoring.
INTRODUCTION.
Breathing plays an important role in the origin of malocclusions.
1
There are two relevant breathing disorders that appear during sleeping: obstructive sleep apnea and snoring. 2 The latter has been slightly studied in dentistry and could be associated with the morphology of the maxilla. Snoring is a sound vibration that occurs in the upper airway, usually during the inspiratory phase of respiration, and almost always during sleep. It is due to vibration of the uvula and soft palate. When an individual falls asleep in the supine position, muscle relaxation causes the base of the tongue to get close to the rear wall of the pharynx.
The reduced air flow increases the speed of air flow in order to maintain the necessary oxygen supply to the lungs, causing vibration of the soft tissues, producing snoring.
3 Its pathological importance varies from simple snoring to obstructive sleep apnea syndrome, but in all cases, there is a degree of airway obstruction with the corresponding chronic choking.
4
Indicators of snoring in individuals include: being overweight, age, alcohol consumption, use of sedatives, growth of tonsils and uvula, long soft palate, macroglossia, micrognathia, frequent throat infections, deviated septum, nasal obstruction, sedentary lifestyle, smoking.
5
The influence of some dentofacial characteristics 1 and the dental arch morphology 2 has also been reported; nevertheless, is not clear if maxillary constriction could influence snoring. Maxillary constriction consists of a hard palate alteration, characterized by an elevated central part with a steep arc, always ajar. Its origin lies in alterations such as adenoidal hypertrophy, which hinder normal nasal breathing and force mouth breathing; sometimes individuals present bad habits such as thumb sucking, among others. Its consequences fall mainly on the deformation of the upper dental arch, resulting in deleterious teeth positioning, which will prompt orthodontic correction. 6 The existence of maxillary constriction could infringe on the tongue space displacing it to the throat during sleep due to lack of space; because of this, maxillary constriction can be a risk factor for snoring, as well as obstructive sleep apnea. 7 This possible influence is not clear and there are no reported studies regarding the evaluation of snoring in individuals with maxillary constriction. Thus, the objective of the present study was to compare the scores of snoring in subjects with and without maxillary constriction. It was hypothesized that maxillary constriction affects snoring.
MATERIALS AND METHODS.

Study sample
The present study had a cross-sectional and comparative design. It was conducted with 124 subjects (81 women, mean age 40.33, SD+/-15.98; and 43 menmean age 40.91, SD+/-14.99-) between 18 and 84 years old (mean 40.53, SD+/-15.59) from the Dentistry and Otolaryngology services of the Regional Hospital of Trujillo-Peru, who met the selection criteria. The sample size was calculated using an estimated difference of 3.50 between scores obtained from a pilot study. A statistical power of 90% and a confidence level of 99% was considered.
The minimum sample size calculated was 25 per group but it was decided to increase the number to 62 in order to improve representation. The selection method was the non-probabilistic consecutive method. Inclusion criteria were: patient of ambulatory consultation with presence of at least maxillary premolars and molars, and having a roommate. Exclusion criteria, according to the clinical history and to the personal interview, were: overweight individuals, alcohol consumption, use of sedatives, history of uvula or tonsils alterations, macroglossia, throat infections, nasal septum deviation, micrognathia or smoking habit.
The study protocol was approved by a Stomatology Permanent Research Committee of Trujillo-Peru (code: 01162015FMEHUUPAO). All individuals signed an informed consent before participating in the study.
Evaluation of maxillary constriction Individuals underwent a clinical examination to determine the presence or absence of maxillary constriction until the estimated sample size was reached. The following characteristics were considered for diagnosing maxillary constriction:
1) Dome palate, narrow and high, 2) narrow arch form, with possible unilateral or bilateral cross bite.
8
Evaluation of snoring After individual selection, his/her roommate was interviewed to determine the presence of snoring using a 10-score visual analog scale (VAS) of snoring severity.
9
Method error
The method error was performed evaluating 10 individuals. To determine the concordance of the interevaluator and intra-evaluator diagnosis of maxillary constriction, a second observation was done after 2 weeks. Cohen's unweighted kappa index was used, and the concordances were found to be substantial and almost perfect with values of 0.92 and 0.84 respectively (p<0.01). The agreement between the measurements of snoring scores given by the roommate were evaluated twice (second observation after 2 weeks) by the Intraclass Correlation Coefficient (ICC) test (ICC=0.98, p<0.01).
Statistical Analysis
The data was stored and processed using the statistical software STATA version 12 (StataCorp, Texas, USA). The means median, standard deviations and minimum and maximum snoring scores were calculated.
Data did not follow normal distribution after applying the Shapiro-Wilk test, so comparison of snoring was performed by U-Mann Whitney test. A significance level of 5% was considered. To complement the analysis, simple and multiple linear regressions were also performed. 
RESULTS.
No statistically significant difference between snorer individuals (40.5+/-15.6) with and without maxillary constriction was found (p=0.105). The mean snoring scores of the group with maxillary constriction was 3.00+/-2.96, while it was 3.87+/-2.90 in the group without maxillary constriction. Similar results regarding sex and age were found (Table 1) .
After simple and multiple linear regression, it was found that the variability of snoring scores was not explained by the presence of maxillary constriction in the whole studied sample (p=0.100, R 2 =2.20 %), neither when including sex and age groups (p values >0.05, R 2 =2.60 %).
DISCUSSION.
Snoring almost always happens during sleep due to palatal muscle relaxation, which causes the base of the tongue to get closer to the rear wall of the pharynx, the air flow is reduced and its flow rate increases in order to maintain the necessary oxygen supply to the lungs, this causes the vibration of the soft tissues, producing snoring.
In the present study, it was hypothesized that maxillary constriction affects snoring. Maxillary constriction could infringe on tongue space, forcing it to the throat during the nocturnal deglutition when sleeping.
8 Nevertheless, the results showed that there was no statistically significant difference between snorer individuals with and without maxillary constriction, and also no significant differences were found regarding sex and age groups. One possible explanation for the present results is that the sample was constituted mainly by adults, which differs from Rossi et al., 2 who showed that dental arch morphology is altered in young people with breathing disorders. In addition, Lee et al., 10 found that the prevalence of high arched palate, tongue indentation, long uvula, large tonsil and retrognathia was significantly higher in the high-risk of snoring group in young people. Another reason could be that the principal factors of snoring are related to soft tissues and not necessary to the shape of the maxilla. This is illustrated by Samimi et al., 9 who observed that snoring decreased significantly in individuals following uvulopalatoplasty, compared to the preoperative period. One possible limitation of this study is the diagnostic method used to measure snoring; however, the scale used has been previously reported by studies with interesting results. Although the findings of this study may serve as a reference for future research, similar studies 9 are
suggested using alternative methods to analyze the relationship between snoring and maxillary constriction. 
